**Purpose:** Previous studies have demonstrated the efficacy of 3D-printed bioactive ceramic (3DBC) scaffolds in the restoration of long bone defects. The objective of this study is to test the efficacy of the osteogenic agent dipyridamole on 3DBC scaffold-mediated healing of calvarial defects using a sheep model.

**Methods:** Custom 3DBC scaffolds were either coated with collagen (control) or coated with collagen and immersed in 100 μM dipyridamole (DIPY). Sheep (n=5) were subjected to 4 trephine-induced (12 mm diameter) calvarial defects with immediate scaffold placement via two separate operations: anteriorly (control) and posteriorly (DIPY) on the right (3 weeks healing) and left (6 weeks healing) sides of the calvarium. Following sacrifice, defects were evaluated through microcomputed tomography and histologic analysis for bone, scaffold, and soft tissue quantification as a function of time *in vivo*. Statistical analysis was performed by a mixed model and significance was defined by p\<0.05.

**Results:** Histologic evaluation demonstrated no signs of inflammation within the defects. Significantly higher percentage of bone formation (p=0.02) was observed for the DIPY-containing scaffolds. A significant increase in bone percentage was observed from 3 to 6 weeks *in vivo* irrespective of scaffold group (p\<0.01). Differences between groups were more pronounced at 6 weeks *in vivo* (\~90% more for DIPY). No exuberant or ectopic bone formation was observed in either experimental group.

**Conclusion:** Defects treated with dipyridamole-containing 3DBC scaffolds demonstrated significantly improved bone generation without histologic evidence of inflammation or ectopic bone formation.
